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(57) ABSTRACT 

An image pickup apparatus to pick up images by using a 
Solid-state image pickup device includes an image signal 
reading unit configured to read image signals of a rectangular 
effective area in an image picked up by the Solid-state image 
pickup device; an effective area setting unit configured to set 
the effective area to the image signal reading unit so that pixel 
signals of all pixels of the Solid-state image pickup device in 
one of vertical and horizontal directions of the effective area 
are read and that a redundant pixel area is provided in the 
other direction; a camera shake detecting unit configured to 
detect camera shake in the image pickup apparatus; and a 
camera shake correction control unit configured to shift the 
effective area to the other direction so as to correct the camera 
shake in the other direction detected by the camera shake 
detecting unit. 

6 Claims, 8 Drawing Sheets 
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1. 

IMAGE PICKUP APPARATUS AND IMAGE 
PCKUP METHOD 

CROSS REFERENCES TO RELATED 
APPLICATIONS 

The present invention contains Subject matter related to 
Japanese Patent Application JP 2005-246578 filed in the 
Japanese Patent Office on Aug. 26, 2005, the entire contents 
of which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an image pickup apparatus 

and an image pickup method, and particularly to an image 
pickup apparatus and an image pickup method for picking up 
images by using a Solid-state image pickup device. 

2. Description of the Related Art 
In recent years, image pickup apparatuses such as digital 

cameras and video cameras have been requested to pick up 
images of higher quality. Accordingly, image pickup devices 
of more pixels have been used in the image pickup appara 
tuses. In the image pickup apparatus using an image pickup 
device of more pixels, images of high resolution can be 
picked up, but camera shake is more visible. Furthermore, the 
image pickup apparatus is requested to have a higher-power 
lens. Thus, situations where camera shake is visible increase. 

Under these circumstances, a camera shake correcting 
function is provided in image pickup apparatuses in many 
cases. By using the camera shake correcting function, camera 
shake can be corrected through a process performed in the 
image pickup apparatus and a sharp image free from camera 
shake can be picked up. 
Among image pickup apparatuses having a camera shake 

correcting function, the following image pickup apparatus 
has been proposed in Patent Document 1: Japanese Unexam 
ined Patent Application Publication No. 2005-181456 (para 
graphs 0017 to 0040 and FIG. 1. In this image pickup 
apparatus, ghost or flare caused by reflection of an unneces 
sary luminous flux in a lens barrel can be prevented by driving 
a shield to prevent the unnecessary luminous flux from enter 
ing the lens barrel in accordance with a camera shake correct 
ing operation to correct camera shake caused by an operator. 

SUMMARY OF THE INVENTION 

In order to use an electronic camera shake correcting func 
tion, a Solid-state image pickup device includes an effective 
area and a redundant pixel area. The effective area consists of 
pixels contributing to image pickup, whereas the redundant 
pixel area is outside the effective area and does not contribute 
to generating images. With this configuration, the amount of 
pixel information is Smaller than that of an image generated 
by making the most of the pixels of the Solid-state image 
pickup device, and thus the resolution and quality of the 
image are low. 
The present invention has been made in view of these 

circumstances and is directed to providing an image pickup 
apparatus capable of realizing high resolution by making the 
most of the pixels of a Solid-state image pickup device and 
also capable of correcting camera shake. 

According to an embodiment of the present invention, 
there is provided animage pickup apparatus to pickup images 
by using a solid-state image pickup device. The image pickup 
apparatus includes an image signal reading unit configured to 
read image signals of a rectangular effective area in an image 
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2 
picked up by the Solid-state image pickup device; an effective 
area setting unit configured to set the effective area to the 
image signal reading unit so that pixel signals of all pixels of 
the Solid-state image pickup device in one of Vertical and 
horizontal directions of the effective area are read and that a 
redundant pixel area is provided in the other direction; a 
camera shake detecting unit configured to detect camera 
shake in the image pickup apparatus; and a camera shake 
correction control unit configured to shift the effective area 
set to the image signal reading unit to the other direction so as 
to correct the camera shake in the other direction detected by 
the camera shake detecting unit. 

According to the image pickup apparatus, the image signal 
reading unit reads image signals of a rectangular effective 
area in an image picked up by the Solid-state image pickup 
device. The effective area setting unit sets the effective area to 
the image signal reading unit so that pixel signals of all pixels 
of the Solid-state image pickup device in one of Vertical and 
horizontal directions of the effective area are read and that a 
redundant pixel area is provided in the other direction. The 
camera shake detecting unit detects camera shake in the 
image pickup apparatus. The camera shake correction control 
unit shifts the effective area set to the image signal reading 
unit to the other direction so as to correct the camera shake in 
the other direction detected by the camera shake detecting 
unit. 

In the image pickup apparatus according to the embodi 
ment of the present invention, an effective area is set so that 
pixel signals of all pixels of the Solid-state image pickup 
device in one of Vertical and horizontal directions of the 
effective area are read and that a redundant pixel area is 
provided in the other direction. Therefore, pixels of a picked 
up image can be used to a maximum extent with respect to the 
aspect of the effective area. Accordingly, an image of high 
resolution and high quality can be picked up. Furthermore, by 
setting the effective area so that a redundant pixel area is 
provided in the direction orthogonal to the direction of read 
ing all pixels and by shifting the effective area in accordance 
with camera shake in that direction, the camera shake in the 
orthogonal direction can be corrected. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows a concept of an embodiment of the present 
invention; 

FIG. 2 shows an example of a system configuration of an 
image pickup apparatus according to the embodiment of the 
present invention; 

FIGS. 3A and 3B show examples of an effective area when 
the aspect ratio of an entire image is 16:9 and when the aspect 
ratio of an output image is 16:9; 

FIGS. 4A and 4B show examples of an effective area when 
the aspect ratio of the entire image is 16:9 and when the aspect 
ratio of the output image is 4:3; 
FIGS.5A and 5B show examples of an effective area when 

the aspect ratio of the entire image is 4:3 and when the aspect 
ratio of the output image is 4:3; 

FIGS. 6A and 6B show examples of an effective area when 
the aspect ratio of the entire image is 4:3 and when the aspect 
ratio of the output image is 16:9; 

FIG. 7 is a flowchart of a camera shake correcting process 
performed by the image pickup apparatus; and 
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FIG. 8 is a flowchart of a camera shake correction deter 
mining process performed by the image pickup apparatus. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Hereinafter, an embodiment of the present invention is 
described in detail with reference to the drawings. 

FIG. 1 illustrates a concept of the embodiment of the 
present invention. As shown in FIG. 1, an image pickup 
apparatus 1 includes a solid-state image pickup device 1a, a 
camera shake detecting unit 1b, a camera shake correction 
control unit 1c, an effective area setting unit 1d, and an image 
signal reading unit 1e. 
The solid-state image pickup device 1a is a device to con 

Vert applied light to an electrical signal and output the signal, 
such as a CCD (charge coupled device) or a CMOS (comple 
mentary metal oxide semiconductor) sensor. The camera 
shake detecting unit 1b detects camera shake occurred in the 
image pickup apparatus 1. More specifically, the camera 
shake detecting unit 1b constantly detects output from a gyro 
sensor or the like, records a previous output and a present 
output, and checks the sign of a difference between the 
present output and the previous output. If the sign remains the 
same for a predetermined period or more and if the output 
value is equal to or larger thana threshold for a predetermined 
period or more, the camera shake detecting unit 1b deter 
mines that the state is a pan or tilt state. 
The camera shake correction control unit 1c receives a 

camera shake detection signal, which indicates camera shake 
detected by the camera shake detecting unit 1b, and outputs a 
shift instruction signal so that an effective area shifts to a 
direction opposite to the camera shake direction. The effec 
tive area setting unit 1d sets an aspect ratio of a rectangular 
effective area in a picked up image output from the Solid-state 
image pickup device 1a irradiated with light. Also, the effec 
tive area setting unit 1d sets an effective area so that pixel 
signals of all pixels in at least one of horizontal and vertical 
directions are read by considering the aspect ratio of the 
Solid-state image pickup device 1a and the aspect ratio of the 
set effective area. The image signal reading unit 1e deter 
mines the position of the effective area in a picked up image 
on the basis of information, such as the aspect ratio of the 
effective area set by the effective area setting unit 1d. Also, the 
image signal reading unit 1e receives a camera shake correc 
tion control signal output from the camera shake correction 
control unit 1c and shifts the position of the effective area in 
the picked up image in accordance with the camera shake. 

According to the above-described image pickup apparatus 
1, more pixel signals generated through conversion of light 
received by the Solid-state image pickup device 1a can be 
used, and at the same time, redundant pixels provided at both 
ends of the effective area set on a picked up image can be used 
to correct camera shake. By using the more pixel signals, 
images of high resolution and high quality can be picked up. 
Furthermore, images free from camera shake can be picked 
up by correcting camera shake. 

FIG. 2 shows an example of a system configuration of the 
image pickup apparatus according to the embodiment of the 
present invention. As shown in FIG. 2, the image pickup 
apparatus 100 includes an image pickup optical system 110. 
a driver 111, an image pickup device 120, a TG (timing 
generator) 121, an analog signal processor 130, a camera 
shake correction processor 140, an ADC (analog to digital 
converter) 141, an angular Velocity sensor 142, a memory 
controller 150, an image memory 151, an I/F (interface) unit 
160, and a system controller 170. 
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4 
The image pickup optical system 110 includes a Zoom lens 

to Zoom an object, a focus lens to adjust a focallength, an iris 
to adjust the amount of light, an ND (neutral density) filter, 
and a driving device for those components. The driver 111 
drives the Zoom lens, the focus lens, the iris, and the ND filter. 
The image pickup device 120 outputs primary-color sig 

nals of RGB (red, green, and blue) or complementary-color 
analog signals, the signals being generated through photo 
electric conversion of light from an object entered via the 
image pickup optical system 110. Hereinafter, an image con 
stituted by pixel signals of all pixels in the image pickup 
device 120 is called an entire image. The TG 121 generates 
various timing signals to drive the image pickup device 120. 
For example, the various timing signals include horizontal 
synchronizing signals and vertical synchronizing signals. The 
analog signal processor 130 is configured as an IC (integrated 
circuit), receives analog pixel signals from the image pickup 
device 120, performs sample holding in each color, controls 
the gain, and converts the analog signals to digital signals. 
The camera shake correction processor 140, the angular 

velocity sensor 142, and the ADC 141 to convert analog 
output from the angular Velocity sensor 142 to digital data are 
function blocks to correct camera shake. The angular Velocity 
sensor 142 is a sensor from which output according to the 
amount of camera shake in a V direction (corresponding to the 
Vertical direction with respect to a light receiving Surface of 
the image pickup device 120) or an H direction (correspond 
ing to the horizontal direction with respect to the light receiv 
ing Surface of the image pickup device 120) can be obtained. 
A digital output obtained from the angular velocity sensor 
142 is processed by the camera shake correction processor 
140, and the processing result is output to the system control 
ler 170, so that camera shake is corrected. 
The memory controller 150 receives instructions from the 

system controller 170, sets an aspect ratio of an effective area, 
which is a range of pixels used for an output image, and a 
position of the effective area on the entire image, and reads the 
image from the image memory 150. Before outputting the 
image, the memory controller 150 shifts the effective area in 
accordance with the amount of camera shake transmitted 
from the system controller 170 so as to correct camera shake. 
The image memory 151 is a memory to adjust a temporal 
phase of detection and correction of camera shake. The entire 
image output from the analog signal processor 130 is stored in 
the image memory 151 through the memory controller 150, is 
delayed by the time required to detect a motion vector of 
camera shake, and is read from the image memory 151 while 
the camera shake being corrected in the memory controller 
150. 
The I/F unit 160 includes a digital circuit and outputs 

images in units of fields or frames. The system controller 170 
controls the I/F unit 160 on the basis of the control of the 
driver 111, the TG 121, and the analog signal processor 130, 
and the camera shake detection/correction control by the 
camera shake correction processor 140, the ADC 141, the 
angular velocity sensor 142, and the memory controller 150. 
Also, upon receiving a Switch signal to an all-pixels reading 
mode, the system controller 170 transmits an instruction sig 
nal to change the size of an effective area in the entire image 
stored in the image memory 151 to the memory controller 
150. 
When the all-pixels reading mode is ON, an effective areas 

can be variously set in accordance with the aspect ratios of the 
entire image and an image output from the image pickup 
apparatus 100. In the all-pixels reading mode, pixel signals of 
all pixels in at least one of the V direction and H direction 
among pixel signals that can be output from the image pickup 
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device 120 are read. Hereinafter, how the effective area is set 
when the all-pixels reading mode is selected is described by 
using examples where the aspect ratio of the entire image is 
16:9 or 4:3 and the aspect ratio of the output image is 16:9 or 
4:3. 

FIGS. 3A and 3B show examples of an effective area when 
the aspect ratio of the entire image is 16:9 and when the aspect 
ratio of the output image is 16:9. FIG.3A shows a state where 
the all-pixels reading mode is OFF, whereas FIG. 3B shows a 
state where the all-pixels reading mode is ON. As shown in 
FIG. 3A, an effective area 210 having an aspect ratio of 16:9 
is set in an entire image 200 having an aspect ratio of 16:9. 
The entire image 200 is constituted by pixel signals output 
from all pixels in the image pickup device 120. The effective 
area 210 is set with respect to a partial or entire range of the 
entire image 200, and pixel signals in the set range are output 
from the memory controller 150. A redundant pixel area 201 
is an area where the effective area 210 is not set in the entire 
image 200. Camera shake is corrected by using the redundant 
pixel area 201. 

If the all-pixels reading mode is selected under the condi 
tion where the aspect ratio of the entire image 200 is 16:9 and 
the aspect ratio of the effective area 210 is 16:9, the entire 
image 200 matches an effective area 211, as shown in FIG. 
3B. Accordingly, all of the pixel signals that can be output 
from the image pickup device 120 can be used for the output 
image. 

FIGS. 4A and 4B show examples of an effective area when 
the aspect ratio of the entire image is 16:9 and when the aspect 
ratio of the output image is 4:3. FIG. 4A shows a state where 
the all-pixels reading mode is OFF and FIG. 4B shows a state 
where the all-pixels reading mode is ON. As shown in FIG. 
4A, an effective area 220 having an aspect ratio of 4:3 is set in 
the entire image 200 having an aspect ratio of 16:9. The entire 
image 200 is constituted by pixel signals output from all 
pixels in the image pickup device 120. The effective area 220 
is set with respect to a partial or entire range of the entire 
image 200, and pixel signals in the set range are output from 
the memory controller 150. The redundant pixel area 201 is an 
area where the effective area 220 is not set in the entire image 
200. Camera shake is corrected by using the redundant pixel 
area 201. 

If the all-pixels reading mode is selected under the condi 
tion where the aspect ratio of the entire image 200 is 16:9 and 
the aspect ratio of the effective area 220 is 4:3, an effective 
area 221 is set in the manner shown in FIG. 4B, that is, all 
pixels in the V direction of the entire image 200 are used and 
redundant pixel areas 202 are provided in the H direction. The 
number of input pixels in the H direction is 34 times that of the 
entire size. Camera shake is corrected in the H direction by 
using the redundant pixel areas 202. 
FIGS.5A and 5B show examples of an effective area when 

the aspect ratio of the entire image is 4:3 and when the aspect 
ratio of the output image is 4:3. FIG. 5A shows a state where 
the all-pixels reading mode is OFF and FIG. 5B shows a state 
where the all-pixels reading mode is ON. As shown in FIG. 
5A, an effective area 240 having an aspect ratio of 4:3 is set in 
an entire image 230 having an aspect ratio of 4:3. The entire 
image 230 is constituted by pixel signals output from all 
pixels in the image pickup device 120. The effective area 240 
is set with respect to a partial or entire range of the entire 
image 230, and pixel signals in the set range are output from 
the memory controller 150. A redundant pixel area 231 is an 
area where the effective area 240 is not set in the entire image 
230. Camera shake is corrected by using the redundant pixel 
area 231. 
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6 
If the all-pixels reading mode is selected under the condi 

tion where the aspect ratio of the entire image 230 is 4:3 and 
the aspect ratio of the effective area 240 is 4:3, the entire 
image 230 matches an effective area 241, as shown in FIG. 
5B. Accordingly, all of the pixel signals that can be output 
from the image pickup device 120 can be used for the output 
image. 

FIGS. 6A and 6B show examples of an effective area when 
the aspect ratio of the entire image is 4:3 and when the aspect 
ratio of the output image is 16:9. FIG. 6A shows a state where 
the all-pixels reading mode is OFF and FIG. 6B shows a state 
where the all-pixels reading mode is ON. As shown in FIG. 
6A, an effective area 250 having an aspect ratio of 16:9 is set 
in the entire image 230 having an aspect ratio of 4:3. The 
entire image 230 is constituted by pixel signals output from 
all pixels in the image pickup device 120. The effective area 
250 is set with respect to a partial or entire range of the entire 
image 230, and pixel signals in the set range are output from 
the memory controller 150. The redundant pixel area 231 is an 
area where the effective area 250 is not set in the entire image 
230. Camera shake is corrected by using the redundant pixel 
area 231. 

If the all-pixels reading mode is selected under the condi 
tion where the aspect ratio of the entire image 230 is 4:3 and 
the aspect ratio of the effective area 250 is 16:9, an effective 
area 251 is set in the manner shown in FIG. 6B, that is, all 
pixels in the H direction of the entire image 230 are used and 
redundant pixel areas 232 are provided in the V direction. The 
number of input pixels in the V direction is 3/4 times that of the 
entire size. Camera shake is corrected in the V direction by 
using the redundant pixel areas 232. 
When the all-pixels reading mode is ON, if a redundant 

pixel area exists even though the effective area is used to a 
maximum extent, camera shake is corrected by using the 
redundant pixel area. Hereinafter, such control is described. 

FIG. 7 is a flowchart showing a camera shake correcting 
process performed by the image pickup apparatus. Hereinaf 
ter, the process shown in FIG. 7 is described with reference to 
the respective steps. 

The system controller 170 checks that the flag of the all 
pixels reading mode is ON. 

The system controller 170 determines whether the aspect 
ratio of the image pickup device 120 is 16:9. If the system 
controller 170 determines that the aspect ratio is 16:9, the 
process proceeds to step S13. If not, the process proceeds to 
step S16. Hereinafter, the description is made on the assump 
tion that the aspect ratio of the image pickup device 120 and 
the effective area is 16:9 or 4:3. 

The system controller 170 determines whether the aspect 
ratio of the effective area is 16:9. If the system controller 170 
determines that the aspect ratio is 16:9, the process ends. That 
is, when the aspect ratio of both the image pickup device 120 
and the effective area is 16:9, the entire image 200 matches 
the effective area 211 as shown in FIG.3B. In this case, all of 
the pixel signals that can be output from the image pickup 
device 120 can be used to generate an image. However, it may 
be impossible to perform electronic camera shake correction 
because there is no redundant pixel area. On the other hand, if 
the system controller 170 determines that the aspect ratio of 
the effective area is 4:3, the process proceeds to step S14. 

<Step S14) 
The system controller 170 determines whether a camera 

shake correcting function is ON. If the system controller 170 
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determines that the camera shake correcting function is ON, 
the process proceeds to step S15. If not, the process ends. 

<Step S15> 
The system controller 170 outputs a control signal to per 

form camera shake correction in the H direction to the 
memory controller 150. The aspect ratio of the image pickup 
device 120 is 16:9 and the aspect ratio of the effective area is 
4:3, and thus the effective area 221 and the redundant pixel 
areas 202 are set on the entire image 200, as shown in FIG.4B. 
If camera shake in the H direction occurs and if the redundant 
pixel areas 202 exist, the camera shake can be corrected by 
shifting the effective area 221 in the H direction by using the 
redundant pixel areas 202 in accordance with the camera 
shake. Therefore, when the aspect ratio of the image pickup 
device 120 is 16:9 and when the aspect ratio of the effective 
area is 4:3, the number of pixel signals can be increased by 
turning ON the all-pixels reading mode. Accordingly, reso 
lution can be increased and camera shake in the H direction 
can be corrected. 

<Step S16> 
The system controller 170 determines whether the aspect 

ratio of the effective area is 16:9. If the system controller 170 
determines that the aspect ratio is 16:9, the process proceeds 
to step S17. If the system controller 170 determines that the 
aspect ratio is 4:3, the process ends. That is, when the aspect 
ratio of both the image pickup device 120 and the effective 
area is 4:3, the entire image 230 matches the effective area 
241 as shown in FIG. 5B. In this case, all of the pixel signals 
that can be output from the image pickup device 120 can be 
used to generate an image. However, it may be impossible to 
perform electronic camera shake correction because there is 
no redundant pixel area. 

<Step S17) 
The system controller 170 determines whether the camera 

shake correcting function is ON. If the system controller 170 
determines that the camera shake correcting function is ON, 
the process proceeds to step S18. If not, the process ends. 

<Step S18> 
The system controller 170 outputs a control signal to per 

form camera shake correction in the V direction to the 
memory controller 150. The aspect ratio of the image pickup 
device 120 is 4:3 and the aspect ratio of the effective area is 
16:9, and thus the effective area 251 and the redundant pixel 
areas 232 are set on the entire image 230, as shown in FIG. 6B. 
If camera shake in the V direction occurs and if the redundant 
pixel areas 232 exist, the camera shake can be corrected by 
shifting the effective area 251 in the V direction by using the 
redundant pixel areas 232 in accordance with the camera 
shake. Therefore, when the aspect ratio of the image pickup 
device 120 is 4:3 and when the aspect ratio of the effective 
area is 16:9, the number of pixel signals can be increased by 
turning ON the all-pixels reading mode. Accordingly, reso 
lution can be increased and camera shake in the V direction 
can be corrected. 
When the all-pixels reading mode is ON under the condi 

tion where the camera shake correcting function is ON, if a 
redundant pixel area exists even though the effective area is 
used to a maximum extent, camera shake is corrected by using 
the redundant pixel area. Hereinafter, such control is 
described. 

FIG. 8 is a flowchart showing a camera shake correction 
determining process performed by the image pickup appara 
tus. Hereinafter, the process shown in FIG. 8 is described with 
reference to the respective steps. 

<Step S21d 
The system controller 170 checks that the flag of the all 

pixels reading mode is ON. 
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The system controller 170 checks that the flag of the cam 
era shake correcting function is ON. 

The system controller 170 determines whether the aspect 
ratio of the image pickup device 120 is 16:9. If the system 
controller 170 determines that the aspect ratio is 16:9, the 
process proceeds to step S24. If the system controller 170 
determines that the aspect ratio is 4:3, the process proceeds to 
step S27. 

<Step S24-> 
The system controller 170 determines whether the aspect 

ratio of the effective area is 16:9. If the system controller 170 
determines that the aspect ratio is 16:9, the process ends. That 
is, when the aspect ratio of both the image pickup device 120 
and the effective area is 16:9, the entire image 200 matches 
the effective area 211 as shown in FIG.3B. In this case, all of 
the pixel signals that can be output from the image pickup 
device 120 can be used to generate an image. However, it may 
be impossible to perform electronic camera shake correction 
because there is no redundant pixel area. On the other hand, if 
the system controller 170 determines that the aspect ratio of 
the effective area is 4:3, the process proceeds to step S25. 

The system controller 170 determines whetherapan deter 
mination flag indicating panning is being done is ON. If the 
system controller 170 determines that the pan determination 
flag is ON, the process proceeds to step S26. If not, the 
process ends. 

The system controller 170 outputs a control signal to per 
form camera shake correction in the H direction to the 
memory controller 150. The aspect ratio of the image pickup 
device 120 is 16:9 and the aspect ratio of the effective area is 
4:3, and thus the effective area 221 and the redundant pixel 
areas 202 are set on the entire image 200, as shown in FIG.4B. 
If camera shake in the H direction occurs and if the redundant 
pixel areas 202 exist, the camera shake can be corrected by 
shifting the effective area 221 in the H direction by using the 
redundant pixel areas 202 in accordance with the camera 
shake. Therefore, when the aspect ratio of the image pickup 
device 120 is 16:9 and when the aspect ratio of the effective 
area is 4:3, the number of pixel signals can be increased by 
turning ON the all-pixels reading mode. Accordingly, reso 
lution can be increased and camera shake in the H direction 
can be corrected. 

The system controller 170 determines whether the aspect 
ratio of the effective area is 16:9. If the system controller 170 
determines that the aspect ratio is 16:9, the process proceeds 
to step S28. If the system controller 170 determines that the 
aspect ratio is 4:3, the process ends. That is, when the aspect 
ratio of both the image pickup device 120 and the effective 
area is 4:3, the entire image 230 matches the effective area 
241 as shown in FIG. 5B. In this case, all of the pixel signals 
that can be output from the image pickup device 120 can be 
used to generate an image. However, it may be impossible to 
perform electronic camera shake correction because there is 
no redundant pixel area. 

The system controller 170 determines whether a tilt deter 
mination flag indicating tilt is being done is ON. If the system 
controller 170 determines that the tilt determination flag is 
ON, the process proceeds to step S29. If not, the process ends. 

The system controller 170 outputs a control signal to per 
form camera shake correction in the V direction to the 
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memory controller 150. The aspect ratio of the image pickup 
device 120 is 4:3 and the aspect ratio of the effective area is 
16:9, and thus the effective area 251 and the redundant pixel 
areas 232 are set on the entire image 230, as shown in FIG. 6B. 
If camera shake in the V direction occurs and if the redundant 
pixel areas 232 exist, the camera shake can be corrected by 
shifting the effective area 251 in the V direction by using the 
redundant pixel areas 232 in accordance with the camera 
shake. Therefore, when the aspect ratio of the image pickup 
device 120 is 4:3 and when the aspect ratio of the effective 
area is 16:9, the number of pixel signals can be increased by 
turning ON the all-pixels reading mode. Accordingly, reso 
lution can be increased and camera shake in the V direction 
can be corrected. 

According to the above-described process, if a redundant 
pixel area exists even though an effective area is set by using 
the entire image to a maximum extent while the aspect ratio of 
the effective area being maintained, an image can be gener 
ated by using more pixel signals compared to a case where an 
image is picked up by using a known camera shake correcting 
function. Furthermore, camera shake can be corrected by 
using the redundant pixel area. Accordingly, images of high 
resolution and high quality can be picked up. Also, images 
free from camera shake can be picked up by correcting cam 
era shake. 

For example, when the aspect ratio of the image pickup 
device 120 is 16:9, as shown in FIGS. 3A and 3B or 4A and 
4B, when the all-pixels reading mode is ON, and when the 
aspect ratio of the effective area can be switched between 16:9 
and 4:3, the quality of an image to be picked up can be 
enhanced in either aspect ratio of the effective area. When the 
aspect ratio of the effective area is switched from 16:9 to 4:3, 
the redundant pixel areas 202 that do not contribute to image 
generation are formed on the entire image 200, as shown in 
FIG. 4B. Accordingly, the quality of the image can be 
enhanced and camera shake can be corrected by using the 
redundant pixel areas 202, so that pixel signals can be effec 
tively used. 

Also, when the aspect ratio of the image pickup device 120 
is 4:3, as shown in FIGS.5A and 5B or 6A and 6B, when the 
all-pixels reading mode is ON, and when the aspect ratio of 
the effective area can be switched between 16:9 and 4:3, the 
quality of an image to be picked up can be enhanced in either 
aspect ratio of the effective area. Furthermore, camera shake 
can be corrected by using the redundant pixel areas 232, 
which are generated when the aspect ratio of the effective area 
is Switched, so that pixel signals can be effectively used. 
The above-described image pickup apparatus is especially 

useful in the case where camera shake in the same direction is 
likely to occur and where high-quality images are required. 
Also, by limiting a function to perform mechanical camera 
shake correction, other than optical camera shake correction 
or electronic camera shake correction Such as sensor-shifting 
camera shake correction, to the direction vertical to the direc 
tion of the redundant pixel area if the redundant pixel area 
exists, the cost and size of the apparatus can be reduced 
compared to a case where a mechanical camera shake cor 
recting function capable of correcting camera shake in any 
direction is provided. Furthermore, a high-quality image can 
be picked up by effectively using pixels of the image pickup 
device and camera shake in any direction can be corrected. 

In the above-described embodiment, the memory control 
ler 150 sets an effective area in response to the instructions 
from the system controller 170. Alternatively, the TG 121 
may transmit a timing signal to the image pickup device 120 
in response to the instructions from the system controller 170 
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10 
and the timing signal may control pixel signals to be output to 
the analog signal processor 130 so as to set an effective area. 

It should be understood by those skilled in the art that 
various modifications, combinations, Sub-combinations and 
alterations may occur depending on design requirements and 
other factors insofar as they are within the scope of the 
appended claims or the equivalents thereof. 
The invention claimed is: 
1. An image pickup apparatus to pick up images by using a 

Solid-state image pickup device, the image pickup apparatus 
comprising: image signal reading means for reading image 
signals of a rectangular effective area in an image picked up 
by the image pickup device, the image pickup device having 
an aspect ratio associated therewith: 

effective area setting means for setting an aspect ratio of the 
effective area and for setting the effective area to the 
image signal reading means so that pixel signals of all 
pixels of the image pickup device in one of a vertical 
direction and a horizontal direction of the effective area 
are read; 

camera shake detecting means for detecting camera shake 
in the image pickup apparatus; 

camera shake correction means for performing camera 
shake correction with regard to the camera shake 
detected by the camera shake detecting means; control 
means for controlling operation of the image pickup 
apparatus; 

means for causing an all pixel reading mode to be turned on 
in which the pixel signals of all the pixels of the image 
pickup device in one of the vertical direction and the 
horizontal direction are read, during the all pixel reading 
mode (i) the control means determines the aspect ratio of 
the effective area and the aspect ratio associated with the 
image pickup device such that when the aspect ratio of 
the effective area and the aspect ratio associated with the 
Solid-state image pickup device are different a redundant 
pixel area is provided, (ii) the control means causes the 
camera shake correction means to perform camera shake 
correction only in either the vertical direction or the 
horizontal direction and never in both the vertical direc 
tion and the horizontal direction such that when the 
aspect ratio of the effective area and the aspect ratio 
associated with the image pickup device are different so 
that the redundant pixel area is provided in only the other 
one of the vertical direction and the horizontal direction 
and when the camera shake detecting means detects a 
camera shake in the other one of the vertical direction 
and the horizontal direction camera shake correction is 
performed in only the other one of the vertical direction 
and the horizontal direction by shifting the effective area 
set to the image signal reading means to the other one of 
the vertical direction and the horizontal direction, and 
(iii) when the aspect ratio of the effective area matches 
the aspect ratio associated with the image pickup device, 
the redundant pixel area is not provided and the camera 
shake correction means does not perform camera shake 
correction in either the vertical direction or the horizon 
tal direction. 

2. The image pickup apparatus according to claim 1, 
wherein the effective area setting means can selectively set 

a first effective area or a second effective area, the first 
effective area being set So that pixel signals of all pixels 
of the solid-state image pickup device in the one of 
vertical and horizontal directions are read and that the 
redundant pixel area is provided in the other direction, 
and the second effective area being set so that all pixels 
in both vertical and horizontal directions are read, and 
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wherein the camera shake correction control means is 
effective only when the first effective area is set. 

3. The image pickup apparatus according to claim 2, 
wherein, if an aspect ratio of the Solid-state image pickup 
device is 16:9, the camera shake correction control means is 
effective only when the effective area setting means sets an 
effective area having an aspect ratio of 4:3 as the first effective 
aca. 

4. The image pickup apparatus according to claim 2, 
wherein, if an aspect ratio of the Solid-state image pickup 
device is 4:3, the camera shake correction control means is 
effective only when the effective area setting means sets an 
effective area having an aspect ratio of 16:9 as the first effec 
tive area. 

5. An image pickup apparatus to pick up images by using a 
Solid-state image pickup device, the image pickup apparatus 
comprising: an image signal reading unit to read image sig 
nals of a rectangular effective area in an image picked up by 
the image pickup device, the image pickup device having an 
aspect ratio associated therewith: 

an effective area setting unit to set an aspect ratio of the 
effective area and to set the effective area to the image 
Signal reading unit so that pixel signals of all pixels of 
the image pickup device in one of a vertical direction and 
a horizontal direction of the effective area are read; 

a camera shake detecting unit to detect camera shake in the 
image pickup apparatus; 

a camera shake correction unit to perform camera shake 
correction with regard to the camera shake detected by 
the camera shake detecting unit; and 

a control unit to control operation of the image pickup 
apparatus; and means for causing an all pixel reading 
mode to be turned on in which the pixel signals of all the 
pixels of the image pickup device in one of the vertical 
direction and the horizontal direction are read, during 
the all pixel reading mode (i) the control unit determines 
the aspect ratio of the effective area and the aspect ratio 
associated with the image pickup device such that when 
the aspect ratio of the effective area and the aspect ratio 
associated with the image pickup device are different a 
redundant pixel area is provided, (ii) the control unit 
causes the camera shake correction unit to perform cam 
era shake correction only in either the vertical direction 
or the horizontal direction and never in both the vertical 
direction and the horizontal direction such that when the 
aspect ratio of the effective area and the aspect ratio 
associated with the image pickup device are different so 
that the redundant pixel area is provided in only the other 
one of the vertical direction and the horizontal direction 
and when the camera shake detecting unit detects a 
camera shake in the other one of the vertical direction 
and the horizontal direction camera shake correction is 
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12 
performed in only the other one of the vertical direction 
and the horizontal direction by shifting the effective area 
set to the image signal reading unit to the other one of the 
vertical direction and the horizontal direction, and (iii) 
when the aspect ratio of the effective area matches the 
aspect ratio associated with the image pickup device, the 
redundant pixel area is not provided and the camera 
shake correction unit does not perform camera shake 
correction in either the vertical direction or the horizon 
tal direction. 

6. An image pickup method to pick up images by using a 
Solid-state image pickup device, the image pickup method 
comprising the steps of 

reading image signals of a rectangular effective area in an 
image picked up by the image pickup device, the image 
pickup device having an aspect ratio associated there 
with: 

setting an aspect ratio of the effective area and setting the 
effective area to the reading step so that pixel signals of 
all pixels of the image pickup device in one of vertical 
direction and a horizontal direction of the effective area 
are read; 

detecting camera shake in the image pickup apparatus; and 
causing an all pixel reading mode to be turned on in which 

the pixel signals of all the pixels of the image pickup 
device in one of the vertical direction and the horizontal 
direction are read, during the all pixel reading mode, 
determining the aspect ratio of the effective area and the 
aspect ratio associated with the image pickup device 
such that when the aspect ratio of the effective area and 
the aspect ratio associated with the image pickup device 
are different a redundant pixel area is provided, and 
performing camera shake correction only in either the 
vertical direction or the horizontal direction and never in 
both the vertical direction and the horizontal direction 
such that when the aspect ratio of the effective area and 
the aspect ratio associated with the image pickup device 
are different so that the redundant pixel area is provided 
in only the other one of the vertical direction and the 
horizontal direction and when a camera shake is 
detected in the other one of the vertical direction and the 
horizontal direction camera shake correction is per 
formed only in the other one of the vertical direction and 
the horizontal direction by shifting the effective area set 
to the reading step to the other one of the vertical direc 
tion and the horizontal direction, and when the aspect 
ratio of the effective area matches the aspect ratio asso 
ciated with the image pickup device, the redundant pixel 
area is not provided and the camera shake correction is 
not performed in either the vertical direction or the hori 
Zontal direction. 


